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[Object] The object is to construct a low-cost ring system 
which is configured for insertion, division and multiplexing of 
optical signals, enables the total ring length to be as large 
as possible, and provides effective accommodation of optical 
paths . 

[Means for Achievement] Working rings 101 and 103 are assigned 
with working optical paths as many as possible, and auxiliary 
rings 102 and 104 are used as shared resources. If working 
optical path 401 fails (for example, if an optical fiber breaks 
between nodes 105 and 106) , loopback switching is not executed. 
Instead, a switching request is transmitted from an end node 
108 to a source node 106, thereby switching the source node 106 
and making a detour to an auxiliary optical path 402, for 
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recovery from the failure. 
[What is claimed is:] 

[Claim 1] A communication network comprising a plurality of 
communication node means for performing signal insertion and 
separation, and a plurality of transmission paths, wherein said 
communication node means includes at least a first ring, a 
second ring, a third ring and a fourth ring which are connected 
through said transmission paths in such a manner as to 
constitute the same network topology, the first ring transmits 
working signals clockwise or counterclockwise, auxiliary 
resources of the working signals of the first ring are shared 
by the second ring which transmits signals in the opposite 
direction to that of the first ring, the third ring transmits 
working signals in the opposite direction to that of the first 
ring, and auxiliary resources of the working signals of the 
third ring are shared by the fourth ring which transmits 
signals in the opposite direction to that of the third ring, 
characterized in that: with respect to first communication 
wherein a signal is inserted at the i-th communication node 
means of said plurality of communication node means and the 
signal is transmitted to the j-th communication node means 
through the first ring, if the j-th communication node means 
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detects failure, the j-th communication node means sends a 
request message to the i-th communication node means so that 
the communication path of the first communication may be 
replaced by a detour path utilizing the second ring, and the i- 
th communication node means switches the communication path of 
the first communication from the first ring to the second ring 
in response to reception of the request message, thereby 
recovering the failure in the first communication; and with 
respect to second communication wherein a signal is inserted at 
the m-th communication node means of said plurality of 
communication node means and the signal is transmitted to the 
n-th communication node means through the third ring, if the n- 
th communication node means detects failure, the n-th 
communication node means sends a request message to the m-th 
communication node means so that the communication path of the 
second communication may be replaced by a detour path utilizing 
the fourth ring, and the m-th communication node means switches 
the communication path of the second communication from the 
third ring to the fourth ring in response to reception of the 
request message, thereby recovering the failure in the second 
communication, 

[Claim 2] A communication network comprising a plurality of 
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communication node means for performing signal insertion and 
separation, and a plurality of transmission paths, wherein said 
communication node means includes at least a first ring and a 
second ring which are connected through said transmission paths 
in such a manner as to constitute the same network topology, 
the first ring transmits signals clockwise or counterclockwise, 
and the second ring transmits signals in the opposite direction 
to that of the first ring, characterized in that: the 
transmission band of the first ring includes an auxiliary 
resource band which is shared by working signal groups 
transmitted through the second ring, and the transmission band 
of the second ring includes an auxiliary resource band which is 
shared by working signal groups transmitted through the first 
ring; with respect to first communication wherein a signal is 
inserted at the i-th communication node means of said plurality 
of communication node means and the signal is transmitted to 
the j-th communication node means through the first ring, if 
the j-th communication node means detects failure, the j-th 
communication node means sends a request message to the i-th 
communication node means so that the communication path of the 
first communication may be replaced by a detour path utilizing 
the auxiliary resource band of the second ring, and the i-th 
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communication node means switches the communication path of the 
first communication from the first ring to the auxiliary 
resource band of the second ring in response to reception of 
the request message, thereby recovering the failure in the 
first communication; and with respect to second communication 
wherein a signal is inserted at the m-th communication node 
means of said plurality of communication node means and the 
signal is transmitted to the m-th communication node means 
through the second ring, if the n-th communication node means 
detects failure,, the n-th communication node means sends a 
request message to the m-th communication node means so that 
the communication path of the second communication may be 
replaced by a detour path utilizing the auxiliary resource band 
of the first ring, and the m-th communication node means 
switches the communication path of the second communication 
from the second ring to the auxiliary resource band of the 
first ring in response to reception of the request message, 
thereby recovering the failure in the second communication. 
[Claim 3] A communication network node device comprising: at 
least one insertion/division multiplexing means including at 
least one multiplexed signal input terminal for receiving a 
multiplexed signal, at least one insertion input terminal for 
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signal insertion, at least one division output terminal for 
outputting a multiplex division signal obtained by multiplex 
division of the multiplexed signal received at the multiplexed 
signal input terminal, and a multiplexed signal output terminal 
for outputting a signal obtained by multiplexing a signal 
received at the insertion input terminal and the multiplex 
division signal; at least one external input termina:! connected 
to another node; at least one external output terminal 
connected to another node; at least one switch means having a 
plurality of output terminals; at least one synthesizing means; 
at least one signal input terminal; and at least one signal 
output terminal, characterized in that the external input 
terminal is connected to the multiplexed signal input terminal 
of the insertion/division multiplexing means, the multiplexed 
signal output terminal of the insertion/division multiplexing 
means is connected to the external output terminal, the signal 
input terminal is connected to the switch means, the switch 
means is connected to the insertion input terminal of the 
insertion/division multiplexing means, the division output 
terminal of the insertion/division multiplexing means is 
connected to the synthesizing means, and the synthesizing means 
is connected to the signal output terminal. 
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[Claim 4] A communication network node device comprising: at 
least one insertion/division multiplexing means including at 
least one multiplexed signal input terminal for receiving a 
multiplexed signal, at least one insertion input terminal for 
signal insertion, at least one division output terminal for 
outputting a multiplex division signal obtained by multiplex 
division of the multiplexed signal received at the multiplexed 
signal input terminal, and a multiplexed signal output terminal 
for outputting a signal obtained by multiplexing a signal 
received at the insertion input terminal and the multiplex 
division signal; at least one external input terminal connected 
to another node; at least one external output terminal 
connected to another node; at least one switch means having a 
plurality of output terminals; at least one synthesizing means; 
at least one signal input terminal; at least one signal output 
terminal; and at least one control means for exchanging control 
information with reference to another node and performing 
switching control of the optical switch means on the basis of 
the control information, characterized in that the external 
input terminal is connected to the multiplexed signal input 
terminal of the insertion/division multiplexing means, the 
multiplexed signal output terminal of the insertion/division 



7 



Partial Translation of JP 11-163911 

multiplexing means is connected to the external output terminal, 
the signal input terminal is connected to the switch means, the 
switch means is connected to the insertion input terminal of 
the insertion/division multiplexing means, the division output 
terminal of the insertion/division multiplexing means is 
connected to the synthesizing means, and the synthesizing means 
is connected to the signal output terminal. 

[Claim 5] A communication network node device comprising: at 
least one insertion/division multiplexing means including at 
least one multiplexed signal input terminal for receiving a 
multiplexed signal, at least one insertion input terminal for 
signal insertion, at least one division output terminal for 
outputting a multiplex division signal obtained by multiplex 
division of the multiplexed signal received at the multiplexed 
signal input terminal, and a multiplexed signal output terminal 
for outputting a signal obtained by multiplexing a signal 
received at the insertion input terminal and the multiplex 
division signal; at least one external input terminal connected 
to another node; at least one external output terminal 
connected to another node; at least one switch means having a 
plurality of output terminals; at least one synthesizing means; 
at least one signal input terminal; at least one signal output 
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terminal; at least one signal monitoring means for monitoring 
signals input to the synthesizing means; and at least one 
control means for exchanging control information with reference 
to another node and performing switching control of the optical 
switch means on the basis of the control information, 
characterized in that the external input terminal is connected 
to the multiplexed signal input terminal of the 
insertion/division multiplexing means, the multiplexed signal 
output terminal of the insertion/division multiplexing means is 
connected to the external output terminal, the signal input 
terminal is connected to the switch means, the switch means is 
connected to the insertion input terminal of the 
insertion/division multiplexing means, the division output 
terminal of the insertion/division multiplexing means is 
connected to the synthesizing means, the synthesizing means is 
connected to the signal output terminal, and the control means 
controls the switch means on the basis of monitoring results 
the monitoring means outputs with respect to signals input to 
the synthesizing means and the control information exchanged 
with said another node. 

[Claim 6] A failure recovery system applied to a ring network 
wherein auxiliary resources constituting a detour communication 
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path are shared by a plurality of working signals, and 
communication is performed from an input terminal of a first 
communication network node device to an output terminal of a 
second communication network node device, characterized in that, 
if the second communication network node device detects a 
failure in the communication, the second communication network 
node device sends a failure recovery request message to the 
first communication network node device, and upon reception of 
the failure recovery request message by the first communication 
network node device, switch means of the first communication 
network node device switches to a detour path in which 
communication is performed in the opposite direction of said 
communication, and the failure in the communication is thereby 
recovered. 

[Claim 7] A communication network according to claim 1 or 2, 
characterized in that the communication node means is optical 
communication node means, the transmission path is an optical 
transmission path, and the communication is optical 
communication . 

[Claim 8] A communication network node device according to 
claim 3, 4 or 5, characterized in that the insertion/division 
multiplexing means is insertion/division multiplexing means 
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applied to optical signals. 

[Claim 9] A communication network node device according to 
claim 3, 4 or 5, characterized in that the insertion/division 
multiplexing means is insertion/division multiplexing means 
applied to wavelengths. 

[Claim 10] A failure recovery system according to claim 6, 
characterized in that each of the first communication network 
node device and the second communication network node device is 
identical to the communication network node device described in 
claim 3, 4 or 5. 

[Claim 11] A failure recovery system according to claim 6, 
characterized in that each of the first communication network 
node device and the second communication network node device is 
identical to the communication network node device described in 
claim 8 or 9. 

[Claim 12] A communication network according to claim 7, 
wherein the optical communication is wavelength multiplexing 
optical communication. 

[Object of the Invention] However, the use of the 2-fiber one- 
way ring (1+1 protection system) requires a configuration 
wherein an auxiliary path whose direction is opposite to that 
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of a working path is prepared on a ring with a 1:1 
correspondence, so that optical signals are transmitted at all 
times. Hence, the utilization ratio is impaired, and the cost 
is inevitably high. 

[0012] On the other hand, if a loopback system is used for 
recovering a failure in a ring such as a 4-fiber bi-directional 
ring, the following problem occurs. Let us assume that a path 
having a distance which is nearly equal to one circumference of 
the ring is used as a working path. In this case, the 
execution of loopback necessitates optical transmission for a 
distance nearly twice as long as one circumference of the ring. 
Even in the case where the working path is half of one 
circumference of the ring, the optical transmission 1.5 times 
as long as one circumference is required. 

[0013] Accordingly, the object of the present invention is to 
construct a ring system which has a failure recovery function, 
enables the total ring length to be as large as possible, and 
provides a low-cost communication network. 

[0014] 

[Means for Achieving the Object] The first invention concerns a 
communication network comprising a plurality of communication 
node means for performing signal insertion and separation, and 
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a plurality of transmission paths, wherein said communication 
node means includes at least a first ring, a second ring, a 
third ring and a fourth ring which are connected through said 
transmission paths in such a manner as to constitute the same 
network topology, the first ring transmits working signals 
clockwise or counterclockwise, auxiliary resources of the 
working signals of the first ring are shared by the second ring 
which transmits signals in the opposite direction to that of 
the first ring, the third ring transmits working signals in the 
opposite direction to that of the first ring, and auxiliary 
resources of the working signals of the third ring are shared 
by the fourth ring which transmits signals in the opposite 
direction to that of the third ring, characterized in that: 
with respect to first communication wherein a signal is 
inserted at the i-th communication node means of said plurality 
of communication node means and the signal is transmitted to 
the j-th communication node means through the first ring, if 
the j-th communication node means detects failure, the j-th 
communication node means sends a request message to the i-th 
communication node means so that the communication path of the 
first communication may be replaced by a detour path utilizing 
the second ring, and the i-th communication node means switches 
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the communication path of the first communication from the 
first ring to the second ring in response to reception of the 
request message, thereby recovering the failure in the first 
communication; and with respect to second communication wherein 
a signal is inserted at the m-th communication node means of 
said plurality of communication node means and the signal is 
transmitted to the n-th communication node means through the 
third ring, if the n-th communication node means detects 
failure, the n-th communication node means sends a request 
message to the m-th communication node means so that the 
communication path of the second communication may be replaced 
by a detour path utilizing the fourth ring, and the m-th 
communication node means switches the communication path of the 
second communication from the third ring to the fourth ring in 
response to reception of the request message, thereby 
recovering the failure in the second communication. 
[0015] The second invention concerns a communication network 
comprising a plurality of communication node means for 
performing signal insertion and separation, and a plurality of 
transmission paths, wherein said communication node means 
includes at least a first ring and a second ring which are 
connected through said transmission paths in such a manner as 
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to constitute the same network topology, the first ring 
transmits signals clockwise or counterclockwise, and the second 
ring transmits signals in the opposite direction to that of the 
first ring, characterized in that: the transmission band of the 
first ring includes an auxiliary resource band which is shared 
by working signal groups transmitted through the second. ring, 
and the transmission band of the second ring includes an 
auxiliary resource band which is shared by working signal 
groups transmitted through the first ring; with respect to 
first communication wherein a signal is inserted at the i-th 
communication node means of said plurality of communication 
node means and the signal is transmitted to the j-th 
communication node means through the first ring, if the j-th 
communication node means detects failure, the j-th 
communication node means sends a request message to the i-th 
communication node means so that the communication path of the 
first communication may be replaced by a detour path utilizing 
the auxiliary resource band of the second ring, and the i-th 
communication node means switches the communication path of the 
first communication from the first ring to the auxiliary 
resource band of the second ring in response to reception of 
the request message, thereby recovering the failure in the 
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first communication; and with respect to second communication 
wherein a signal is inserted at the m-th communication node 
means of said plurality of communication node means and the 
signal is transmitted to the m-th communication node means 
through the second ring, if the n-th communication node means 
detects failure, the n-th communication node means sends a 
request message to the m-th communication node means so that 
the communication path of the second communication may be 
replaced by a detour path utilizing the auxiliary resource band 
of the first ring, and the m-th communication node means 
switches the communication path of the second communication 
from the second ring to the auxiliary resource band of the 
first ring in response to reception of the request message, 
thereby recovering the failure in the second communication. 
[0016] The third invention concerns a communication network 
node device comprising: at least one insertion/division 
multiplexing means including at least one multiplexed signal 
input terminal for receiving a multiplexed signal, at least one 
insertion input terminal for signal insertion, at least one 
division output terminal for outputting a multiplex division 
signal obtained by multiplex division of the multiplexed signal 
received at the multiplexed signal input terminal, and a 
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multiplexed signal output terminal for outputting a signal 
obtained by multiplexing a signal received at the insertion 
input terminal and the multiplex division signal; at least one 
external input terminal connected to another node; at least one 
external output terminal connected to another node; at least 
one switch means having a plurality of output terminals; at 
least one synthesizing means; at least one signal input 
terminal; and at least one signal output terminal, 
characterized in that the external input terminal is connected 
to the multiplexed signal input terminal of the 
insertion/division multiplexing means, the multiplexed signal 
output terminal of the insertion/division multiplexing means is 
connected to the external output terminal, the signal input 
terminal is connected to the switch means, the switch means is 
connected to the insertion input terminal of the 
insertion/division multiplexing means, the division output 
terminal of the insertion/division multiplexing means is 
connected to the synthesizing means, and the synthesizing means 
is connected to the signal output terminal. 

[0017] The fourth invention concerns a communication network 
node device comprising: at least one insertion/division 
multiplexing means including at least one multiplexed signal 
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input terminal for receiving a multiplexed signal, at least one 
insertion input terminal for signal insertion, at least one 
division output terminal for outputting a multiplex division 
signal obtained by multiplex division of the multiplexed signal 
received at the multiplexed signal input terminal, and a 
multiplexed signal output terminal for outputting a signal 
obtained by multiplexing a signal received at the insertion 
input terminal and the multiplex division signal; at least one 
external input terminal connected to another node; at least one 
external output terminal connected to another node; at least 
one switch means having a plurality of output terminals; at 
least one synthesizing means; at least one signal input 
terminal; at least one signal output terminal; and at least one 
control means for exchanging control information with reference 
to another node and performing switching control of the optical 
switch means on the basis of the control information, 
characterized in that the external input terminal is connected 
to the multiplexed signal input terminal of the 
insertion/division multiplexing means, the multiplexed signal 
output terminal of the insertion/division multiplexing means is 
connected to the external output terminal, the signal input 
terminal is connected to the switch means, the switch means is 
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connected to the insertion input terminal of the 
insertion/division multiplexing means, the division output 
terminal of the insertion/division multiplexing means is 
connected to the synthesizing means, and the synthesizing means 
is connected to the signal output terminal. 

[0018] The fifth invention concerns a communication network 
node device comprising: at least one insertion/division 
multiplexing means including at least one multiplexed signal 
input terminal for receiving a multiplexed signal, at least one 
insertion input terminal for signal insertion, at least one 
division output terminal for outputting a multiplex division 
signal obtained by multiplex division of the multiplexed signal 
received at the multiplexed signal input terminal, and a 
multiplexed signal output terminal for outputting a signal 
obtained by multiplexing a signal received at the insertion 
input terminal and the multiplex division signal; at least one 
external input terminal connected to another node; at least one 
external output terminal connected to another node; at least 
one switch means having a plurality of output terminals; at 
least one synthesizing means; at least one signal input 
terminal; at least one signal output terminal; at least one 
signal monitoring means for monitoring signals input to the 
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synthesizing means; and at least one control means for 
exchanging control information with reference to another node 
and performing switching control of the optical switch means on 
the basis of the control information, characterized in that the 
external input terminal is connected to the multiplexed signal 
input terminal of the insertion/division multiplexing means, 
the multiplexed signal output terminal of the 
insertion/division multiplexing means is connected to the 
external output terminal, the signal input terminal is 
connected to the switch means, the switch means is connected to 
the insertion input terminal of the insertion/division 
multiplexing means, the division output terminal of the 
insertion/division multiplexing means is connected to the 
synthesizing means, the synthesizing means is connected to the 
signal output terminal, and the control means controls the 
switch means on the basis of monitoring results the monitoring 
means outputs with respect to signals input to the synthesizing 
means and the control information exchanged with said another 
node . 

[0019] The sixth invention concerns a failure recovery system 
applied to a ring network wherein auxiliary resources 
constituting a detour communication path are shared by a 
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plurality of working signals, and communication is performed 
from an input terminal of a first communication network node 
device to an output terminal of a second communication network 
node device, characterized in that, if the second communication 
network node device detects a failure in the communication, the 
second communication network node device sends a failure 
recovery request message to the first communication network 
node device, and upon reception of the failure recovery request 
message by the first communication network node device, switch 
means of the first communication network node device switches 
to a detour path in which communication is performed in the 
opposite direction of said communication, and the failure in 
the communication is thereby recovered. 

[0020] The seventh invention concerns a communication network 
according to claim 1 or 2, characterized in that the 
communication node means is optical communication node means, 
the transmission path is an optical transmission path, and the 
communication is optical communication. 

[0021] The eighth invention concerns a communication network 
node device according to claim 3, 4 or 5, characterized in that 
the insertion/division multiplexing means is insertion/division 
multiplexing means applied to optical signals. 
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[0022] The ninth invention concerns a communication network 
node device according to claim 3, 4 or 5, characterized in that 
the insertion/division multiplexing means is insertion/division 
multiplexing means applied to wavelengths. 

[0023] The tenth invention concerns a failure recovery system 
according to claim 6, characterized in that each of the first 
communication network node device and the second communication 
network node device is identical to the communication network 
node device described in claim 3, 4 or 5. 

[0024] The eleventh invention concerns a failure recovery 
system according to claim 6, characterized in that each of the 
first communication network node device and the second 
communication network node device is identical to the 
communication network node device described in claim 8 or 9. 
[0025] The twelfth invention concerns a communication network 
according to claim 7, wherein the optical communication is 
wavelength multiplexing optical communication, 
[0026] An operation of the present invention will now be 
described. 

[0027] If a failure occurs, a system of the present invention 
uses shared auxiliary resources and determines a detour path 
for each optical path. The detour path is opposite in 
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direction to the path in which the failure occurs. Since the 
failure is recovered after switching to the detour path, 
loopback switching is not required, and optical transmission 
corresponding to one circumference or more need not be 
performed. Although the present invention uses a path 
switching system, the path accommodation efficiency is enhanced 
because of the sharing of auxiliary resources. The reason for 
this is that the use of the prior art (1+1) protection system 
entails the need to make the auxiliary path active at all times, 
and the maximal number of paths that can be accommodated is no 
more than two on condition that one wavelength is used in one 
circumference of one ring. In other words, the paths available 
are limited to those for upward traffic and downward traffic 
between nodes. In the system of the present invention, however, 
auxiliary resources are shared by all working resources, so 
that the number of paths that can be accommodated is equal to 
the maximal number of intervals between adjacent nodes (i.e., 
the number of nodes) on condition that one wavelength is used 
for one working ring. Since the present invention does not 
perform loopback and yet enhances the path accommodation 
efficiency, the communication network can be provided at low 
cost . 
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[0028] In the case of a wavelength multiplexing system, 
wavelengths have to be controlled individually because they are 
hard to monitor in a multiplexed state- Such a system is 
compatible with the system of the present invention wherein 
control is required for each path. Hence, the present 
invention is applicable without any substantial modification 
and thus helps to realize a low-cost system. The present 
invention is especially advantageous when it is applied to a 
system using a small number of paths, such as a wavelength 
multiplexing system (the number of paths of which is small 
because physical restrictions are imposed on the number of 
wavelengths that can be multiplexed) and a system which deals 
with a high-speed signal obtained by multiplexing low-speed 
signals. When applied to these systems , the present invention 
does not have to control many paths, and the management cost 
decreases, accordingly. 



[Brief Description of the Drawings] 

[FIG. 1] FIG. 1 is a block diagram illustrating the first 
embodiment of the present invention. 

[FIG. 2] FIG. 2 is a block diagram illustrating the processing 
section which the configuration of FIG. 1 uses for working 
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signals transmitted clockwise. 

[FIG. 3] FIG. 3 is a block diagram illustrating the optical ADM 
section employed in the configuration shown in FIG. 2. 
[FIG. 4] FIG. 4 illustrates the failure recovering operation 
performed in the first embodiment. 

[FIG. 5] FIG. 5 is a sequence chart illustrating the failure 
recovering operation performed in the first embodiment. 
[FIG. 6] FIG. 6 is a flowchart illustrating how a node operates 
when the failure recovery operation is performed in the first 
embodiment . 

[FIG. 7] FIG. 7 illustrates advantages of the system employed 
in the first embodiment. 

[FIG. 8] FIG. 8 is a block diagram showing another embodiment 
obtained by modifying the configuration shown in FIG. 3. 
[FIG. 9] FIG. 9 is a block diagram showing still another 
embodiment obtained by modifying the configuration shown in FIG. 
3. 

[FIG. 10] FIG. 10 is a block diagram illustrating the prior art. 
[FIG. 11]. FIG. 11 is a block diagram illustrating the prior art. 
[Explanation of Reference Numerals] 

101, 103 Working Ring 

102, 104 Auxiliary Ring 
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200 Processor for working signals transmitted clockwise 

211 to 214 Optical Switch 

215, 216 Monitoring control unit 

217 to 220 Optical Branch Unit 

310, 311 Optical Gate 

401 Working Optical Path 

402 Auxiliary Optical Path 

1021 Working Optical Path 

1022 Auxiliary Optical Path 

1121 Working Optical Path 

1122 Auxiliary Optical Path 
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BR>v£glfB*fti: TOES2 CDS If CDiHI S§£TOE^3 (D'J <BR»^fgS^b1?F IE»4 CD'J icftjy 
ftC £ !^<BR>^Lj fg jg 2 CO® if (DPfg EHS£fj5 C t ? <BR>^ C 

[0015]I2 (Dftm*. l«*^9->Tfco<BR>T, il^}iW&l/fcWfT5«Sa>a« y -K ^l*B 
R><b. ffl»(DfiaiBt^6fty. HtJSEffiSt^iHl-/ ^^BR>f2*WIE^(D<S2lK0JSgElCj:y(?l-CO^h^- 
^7<BR>- h7\t}is£ffitfttZ>&?\Z<J>U< t^mi CD'J><7\ <BR>&U*ffl2 CD'J £«i£L . ItfESl (D'J>- 
Ot?li«-§<BR>£S[ayxi4£[Hiy icfi&L . TOIEB2 tD'J>£~"t*l*TO<BR>E§n CD'J ><? t [h3U -S§£ 

<sji-r-5aii*y<BR>h 7— * izfisivt. hesi <&y>^i*<si*i^icTO<BR>iE§i2 <7)y>^T*eai$ tusis 

ffiil -^S? flOPJJ-C 2£ff£ tKBRXTXF FR=0002 HE=250 WI=080 LX=1 100 

LY=0300>fc ^ ffifiMS wi^f^, ItJ|E^2 (D'J «I*3<BR>I:: TO E»1 G>'J >^ <5&£ ttftSifflff * 

QOM^^<BR>**i^^flHra»il»»6* fflEfflBWMIft-' -K¥«BR>a>rta>SB SBCDiili^ -K^fSe 

ii-^t\LTOESi<BR>i ©ij>ys«ftLT» sgaatt' -K*«e«^<BR>s««r*«i a>a«^B8L 
. ffirien sBooafi/ -<BR>K¥i» < ^jiEmi coa^icDisss^eias-r^itifiSESi ©<BR>a«coa«KSfi 

E3S2 CDU>^CD^it-)g;J^iliL£^^^ S 1 <7>a<BR>« -/ -K * 

fS>^3fc* y±-*& £ SiiSL . TO IE* S S <BR>(DS<t J -K ^f»<TO ES#* y -tz— i; £gltSSft<h TO <BR>ESS- 

.p<Da*o>a« &§£TOfEifi2 (oy>y (D : ?«sg;jg«<BR>iaiCci:yisnR* tt&ais »ic«y tic* y to e< 
br>^i (Z)aiio)KS[sHi^firt\ TOE«»a>a«-> -k ¥<BR>f#>rta>!BmS s<z>a<i > -k *ise« mw<- 

*TOE<BR>Si2 (Dyv^fSgffiL TKnSBtoaft^ ^* ^ISe 11 <BR>^*$ST ft!g2 CD® 11 izKIL . TO ESS- 
fsfrgCDaif / <BR>-K^f»<TOIES2 CD®lICDHtS£*£ft-f TOIEf£2 <BR>0>a« <&a« BSSTOEKl CO- 
>SiSO(D^fl|-S;lgWlSlc < ):<BR>ym^ ttftSfE E§l-S3°)~3~ ft^*? 1-TOEHmS g CDS<BR>41t J -K^ISME**-;/ 

-tr— ^^aaau. TOtESmsg<BR>(Z)ait> f ^^f»^iEs«y^^—^^sit^tTO<BR>sEm2 cdsii co- 
nn ss^toksi a)U>y<D^«i»as»<BR>«iCci:y«fiic* tifta*Kic«)y £ ic<fcyTOE<BR>ss2 <o- 

nil CDPfg EHBSfid c t -T ft. 

[ O O 1 6 ] f 3 CD^B^Ii^ Hl^h9-?- <BR>8Kfeot, ^ fill A^"T Z>m$CZ\*m%XD ■ 

xS<br>11 -^A^iiSh 1I^5i\t-ft : mg»iim^cDi©L\^)$BffCBR><b TOIE^S1i^A*^zA*$ fttz&mm ^ 
^ a»JBKBR>$ ttfc $S^Mil-§^yj*^ft^Wli#&^^SttHi3<BR>!lffi!: TOIE}i\AAj2ScAA3 *v6«^»- 
ATOIE^a»«<BR>«-S*^ *L Ttt3^-rft^S<I-^£±i^$St S«o«B»X<BR>li*tta)Ji^K*a*lflfc • »■ 
m-Ki:!g^$ tuS«<BR>S^I**SJlc7)^SRA*aK: . ifey ^ # t *i*ffl»<BR>XI4*»C0^aUS*^ . 

«»<7)tti*aif&^so^ffi»xii<BR>*»(7)^-< ^^*at . &&s&\tm%i<D'£%tmst . m<BR>%^JL\*m%L<Dm^At> 

«B^li*»<D«*a*«KBR>i:^&/<py. TOSE^ SiJA*3g6<TOfEii\»St*S^iao<BR>^Sif -^A^fflff 
/««*#u TOlEfi\»S^S^f^^<BR>Sm^a3*3^TOfE^S!5aj*iac}S^$ TOSE«#A<BR>AMK)<TO 
IEX -f v T3L®z&mt5 *U TO 1EX ^ ^^l&BR>*<TO lEWSWJK* m^iaDit^^i tu TO IE<BR>!S\- 

«*^»«ttiAi«i»<roiE^3tt*{fl=»«* <br>*u miE«3t¥iae>wtE««ii*«B=a«* +Lft- 1 ^<br>- 

[0017)14 (Dmillt* ail^h^— -/ -4<BR>gttfeot, ^fi«^£A*"T -5ffli3tXI*mSSO- 

xm<BR>if -5§a±> ^ «-^!s\^4«3ii»ii*jaa)ji\A*a«cBR>i: toie^sii#a^3^ca±i$ &mm mfi 

^ S»tt<BR>$ tlfc ^a»BHl-^aa*^41«^tt»»a>»«tti*<BR><DP N=0006XTXF FR=0001 HE=250 
WI=080 LX=0200 

^«OBkX<BR>tt*»<DJi\#»* «#Bfc . te^ -K i: tLftS<BR>§^li^gfe(Dna5A^$& . tbs -K • 
^^<BR>XI*m^CDn^l±;^3S: • ^CDtll*3^}^fflJaxi*<BR>*tta)^-f . ^SKIi 
*BKDfia^Sk. H<BR>gfc3ll*^^<Dil^A^3^: . ttfflKI* mgfeCD^l ^BR><h . t WfflWWD- 

• • ■ st^lE*J8«^lc»BR>r3*TOIE3^^^^l^«y»^#J^ 

y . to seh asA* wto isii\<BR>^ v gt^ m^i^D ^ mm *a* sscjsse^ tu to iEii\»<BR>«^ m^isd ^ »• 
M-^a^$»!)<TOiEneBa3*aac!tgi$ <br>*u toseii^a^^tosex^ v^tstzmmz *u to<br>iet.-< ? ■ 
% *i»WEffl\»»«*ax)}i^*«Bz<BR>a«* *v miEii\»«*»¥^»«aj*»wiB*<BR>st*«c- 

tu TOiE^Si^f^TOfEfi *ffl*«B-«<BR>«S ttSC t "T ft. 

[ O O 1 8 ) 15 (D^B^I^:. HI^h9-^ • y -K<BR>S£»T?feoT. ^fi1I-^A*-T ft«S!tXli*»CD- 
*S<BR>1f -5|A*l3ftt: 11^}i\-r ftmXI*mSlCD}i7vA^3^BR>(b HaiE^fi«*A*aacA*$ ^S11^-7b< 
^a^g|<BR>$ ttfr * a»8Mt ft«^l*«»(D»^*<BR>^ TOE!l\A*S»cA** *tft«#&- 

ATOfE£S#8f<BR><I^££SL TU*^ft^ »«*a*^S^ai»<BR>l4m»(Dii\»«*a*Bfe . 
m-K t iSS* tlftS<BR>l&3ll4^^CDnS[5A±j3St . — K t tbftMft<BR>XI4^^<Dn ^ffi^^S: . 

ITO(DUi»^^aD^tt<BR>#»a)^-f ^^*St. «»RI4*tta)S3£#at . «<BR>SKI4m^CDlf -^A^D 
Mfc* tt»XI**»CD**iii]fi*BR>i . ^S5^facA*S ttft«^S*£rft^fcXI4«»<BR>a>«^E^|g: 

. ftfcy — Ki: wms$g(7)i5ss?Tt^TO<BR>tE=tx-f ^ =s-m%r>m &^nm£'m m$&\*m%L<D<BR>mm^tst 

t»y. TOiEn^A*^<TOfE!*\»gt^<BR>m^f^^Sm^A*lfflwSjiS$*u TOIE!i\»lt$S<BR>^SO^- 
d««B**K&«IBIEn«tBa«l=»«* tu TO<BR>IEil#A*ag6<TOSEX-< ^^¥iac}g^$ tu TOfSX-< <BR>- 
bWWWIEfflW»«*«DJi^A* <BR>tt. TOfE}S\»^S^fao»Sta3*aSi)<TOIE^3S[¥IS:BR>- 
/»tt* tu TO EfiStWII SEIf ^tB^i <BR>tu TO IE*iJ^I»<TO SE11 ^^{SDTO IEftSE*«=<B 

R> A* 3? tiftlB -^DKIfflSII TO tEte^ — K t (DUM^ <BR>fgcD}gg(Di!S^ lego* 1>TTO IEA ^ ^«7)*iJW- 

• s<br>5- tzftmt-t&o 

I O 0 1 9 ) Me <DmW\$. U»[sfflD65tT?ftoT, ^BR>E®mS§^<S^ft^fii'^7b^<D^^f ^z^y 

#<BR>*r$ tLfc y ■ ^—9 ii#s-rftmi cDa<it<BR»h9-^ • y -k^®<da*^^toie'j>^ 

• *^<BR>h fC?n£-fft§l2 ©a«^K9-?- -/ -K SI<BR>SCDdi*3ro^Oaii (effig *<**L fcii^- 
ATOIEB2 CD<BR>ail^hr7-<7 ■ J -K gfi^TO SEail <DKS ^«i±i<BRXTXF FR=0002 HE=250 WI=080 
LX=1100 

LY=0300>-rft<t % W^WS&^d&V'b-V STO1ES1 cDS<lt<BR>^h 9-^ ■ -/ —K SS!-55TTi&iiL * TO 
E*l oa<BR>«*vK^-^ • y ^^a7b<TOiEI^l ! [E]^CDS^^<BR>^-v^Slt5xft<!:. TO1EB1 CD®<1 
y <BR>H^^SCO^^->^¥f2&m^TTOIEaffit3^*[siy<BR><OjaH^ 

BBossam <wm [p]^<br>^ ^ c <t * ««t -r ft e 

[ O 0 2 0 ) 17 (D^BJIi. f:*:l*IS#il2 E<BR>K©afi*yh 9-^ T?*ot, TOIESif y — K • 

mtf<BR>imms -fwew, rotBea»*^W5JiHT?fe<BR>y. iwEa«*^ai«i?*ftci:&««t-r 



f b o 2 1 ] m comMit. n*ii3 xi4»*a4 »4<BR>tt*Ji5 isncoaii *;> h - j -+'sat*' 

KBR>T. fj tEffi\#tt£ M^B»<3teft ^Ji*£Bt£ S^f3:BR>T* fc&^ ^***«: ^ €». ^ y # . 
[ 0 0 2 3 ] SRI O <DmW\t. Ig3fclg6 ISt£<DPt§[Eim<BR>^5tr*fc-oT. fflGKl ©aifc^yh ?^'tL T 

hg<BR>a. 2k/«jk«2 -/ -KaBt3M»*<BR>w3 xiiii*Ji4 xiiwtass eitaaii*- 

br-9-9<BR>/ -KSa»-efcftzt£««4:-r«^^ f r t , Lri . , 

[ 0 0 2 4]|1 1 (D*MI4, »J#«6 Ett(DW»Eltt<BR>*5te*oT. fflKSSl ^Jfi^h 1 ?-? • / — 

h^<BR>a^t/iuiEm2 ©li^h^; »*<br>w »i»*«iaB©a***h , 3-*y ■ 

[ K o?2 ? ?Wi*2 ©«88? Ttfel7 fEttoaiS <BR>h 9-9 T* &o T. flj Etta IE aWfcft * m*a« ■ 

tfc^<BR>z t -r *. _ , 

[ 0 0 2 6 ] KIT. ^ISWOflFffllCOL^TWBIi,*, ^ + u 

[ 0 0 2 7 ] ;^^T*2y<£vX^A-ei4. P*»*<9B*<BR>-r*i: . 5*3f£ Hfc ^flt]fcB$ JBl\ 3t/^X^eLT* 
PSW<BR>(?0gC ofrgK^: CDSh)&£I£5£L T«0U H<BR>;iTPg§ EttfcftS ^T* . JI^7/\ygjW • 

3x£f»<BR>!MbMfc< * 1 BJa±©#Sifcfi*3tt< "CWti X. <BR>*»6WCI4, :S3t£JB^ 
Tl^tf. ^a<BR>j«***^-*a)"C- /<X<D**SW*«*< #4. - ft<BR>l4, fiefcOJ +1 ;?°-r£ v 3 £ 
«fe£IBlA&*. *flKBR>/»S«ittcIMl* -t^TfcTb^ \-f*i\ZU fettlvD^ 1 o<D<BR>'J ><f 1 ;S5t? : § 
*2 -+ # BBCD±y<BR>*B* Tydfil) 0)/^L*M|JCgfr*Ci: fl«T?*fclMD<BR>lC»L . ^ftWCafi- 

7*i/^fAit, *nma±xo<BF>amttoMvtttfrxi*<D^« i ocosffly>^<BR>*i ssft^j 

Wfi^Vt* /^XOJR8Sa*3&<At^R:*IBI*l=<BR>S«i-*©-C. afs*;/ 1* 9-9 rtMfci *Mb* 

<DP N=0007XTXF FR=0001 HE=250 WI=080 LX=0200 ( „ , _ 

LY=0300>[ 0 0 2 8 ]I WK&dK Jlv X-xACDig^ 5c* ! &<BR>&&3LtotzmtiLXggtt t !4*fL < • 

*a>**»>ib3»©<BR>-e«3Xhft**t6. X. t*l=, iSft*»i/XTF-A(_sft<BR>«*«^**»lC^)ffl6W 
IfcWfcftOn? / GDgfc(4 £ < <BR>& bft I*) *\ ISiElt ^iSJ *b ^ ML fc ^r£iR<BR>? v Xt ACDcfc? IC- 

pXO«to^3Slv>x-T-A|z^SEB^<BR>£fflfflr*t . «ar*/<X<DBrt<^<f< T»*». t?KBR>=] X h rtflBft- 

»**u * yam a. 

[ 0 0 3 0 1 B1 0)|81SZ>^S8UOL>Tia$ffll^Tl5i<BR>efl-r4« B I44*B-Sa>«1 OXtkD«lBOA3Kft#X< 
BR>®<! h 9—9 <DZ?Uy 0 WfiSBC? fe'&o 10 5-1 <BR>0 8 I45tBft *y h 9—9 • -/ — K T? fc^)o ^ tl- 

<br>— K it. h7tt3v^«fi£*r4«k5l^T -if /^<BR>«fit-T4c t Izj:y4 povr ^Cj^jy- 

0$m t<BR>l^ e 10 1. 10 3 l*affl'J>y, 1 0 2, 1 0 4 I4<BR>^il'J SStc ^ -+ i4 

, **i?tu ^wcDJ^BRym^^^cDm^m^^^jmmm^^miy -kbr>ki o a \zm^x\t^ ■ 

Q1 S0y©«ffl«^«KBR>3W-4SSyafflilTOBf(^ 0 8 1^^I4<BR>1 2 2 

BfisyafflaaBBiafflyv^i o i <BR><om^t acEy^wj^ i o 2 (Dft^-(»s^)i:<BR>$ayiR 
5 0 ^[p]L;3^mii-^asaii4. ^Eya>affly<BR»^i o 3 coii^^isiycD^fiiy^^ 1 o 4 ^m-^brx- 



^..^ , ^ ,« w . . - ^ , _ ,„ .... . ....... . y -Ki o 5 36X 

br>^(4. io9-ii2 a>«B^»*^m»)iis*LTai<BR>aj**u6. 109, 110 i*. affly>2J ■ 

01 *^a<BR>ft^«»«l**l^*«*Tfcy* 111. 112 li«ffi<BR>'J>iM 0 3^SM»«flW- 
HAjtfg-^TfcSo 1 <BR>1 3-116 n^> e 113. 114 li<BR>5gfflU ><7 1 _0 1 \Z)%K 
■tZXm^T*. 115. 11 6 <BR>l4«JBU>tf 1 0 3 *3«ffl^"e U>^<BR>*. 

• s3±lt*fe(OaEftl4l • 5 Afrrv^<BR>(D2 ;J^A1 , A2 £ffil*4 0 «to «S.I4* 113, <BR>1 1 5 |C 
AK 114, 116 \Z\Z (OJft«*fWaT<BR>ftCi:*^Iffi-C*ft. i«*fefl)ffi. -KMTtKBR 
>«B*6-Wfc yr«fcW=1 - 3 /im«0)»J«ffi^c<BR>(iftfi: A s ) t±« «tt 5fi**«* tLTffiil* *L< 
BR>>& 0 }(\«*:OL^ y -K 1 0 5 #L 3bXBR>*L Tl^ttL^ -ffeCOy -+ 1 0 6 -1 0 8 t' 

[^?3^ R> ]^^?^^-K 1 0 8 *«|jrt-*^D^^<BR>-C?**^ *Ey«ffl»*OT»2 0 0 ( HJl "Cttl 

2 <BR>1 )^t 0 2 0 1, 2 0 5 !4^aJA±l5^aL . 2 0 <BR>4 .2 0 8 ttntttBAiKSL . 
tL3t9T -f / <£<BRXTXF FR=0002 HE=250 WI=080 LX=1 1 00 

LY=0300>ffl^Ttey — K Jfttt* ^>o affl'J >^ 1 O 1 CD^<BR>T -f /^!4. ^ -K 1 0 5 C0^&^«BX* 

3g2 0 1 IC»<BR>«|$ tU nflStt*«Z0 8 3^6-/ —K 1 0 7 (D^}S«t<BR>* *v£> 0 X. ^{i'JV^ 1 0 2 

CPft^T -f /nI4. > — K<BR>1 0 7 rtSRAAMfc O 5 \Z&ffi.£ tU ^a5ifc^<BR>3S2 O 4 4 ' 

PO 5 (D^-Mgaf £ *l£o 2 2 1, <BR>2 2 3 I4*OT« «NHR ^ A** 3t<BR>1i 4«5MI 
. _ ^ _ . . . . _^ ... . . — - - - - - - - 3 < BR >. 

3 t L 

B2~OZ; <BR>2 5 3Tiaft>»»«*4lfcifc«#< Al . XI4A2 )<BR>^ tB^"T fe L J . 2 O 

6 , 2 0 7 141 ;ftOXBR>3tefi-5§-( Al . XI4A2 ) $A±)*T 6»BL\*3»t? fe<BR>U % *ft?tu SON ET$Sg 

^S, AT IVX-Y ^^<BR>(^]^(4\ T-H Wu. "Fiber Network ServiceSurviv<BR>ability," Artech 

house.1992#fiB)^ ffi(D^ h <BR>9— 9 ttSA^ttS tvg> 0 2 0 9, 2 1 0 143^0 rv6jKBR>T? 

IVBK 0 9 14. ^SCA^3flS2 0 1 A<BR>*$ tlfc S»KL T 2 1 8, 2 2 0 <BR>(D^ 

^fcfciAK tL < I4^SL mfilSUi*MS2 0 8 (7)^<BR>U*|-r 4 C 7feAD!V&{J2 1 0 14. 0 5 fr* 

<BR>A»**lf=»»*»3teS5Kft*»»«LT2 17,21 <BR>9 O^dJ*. t L< 14 gjlLT^ 

00 4 <7):5<BR>-vJi32)-f £o 2 1 7 -2 2 0 l43fe»lKS"C fey . %AD <BR>IV6B^b;fiS ^M»SK? *iTai*$ tl 

fc3«i^<D-SI^<BR>^^^(mi4*1 0 %CD3fe/^9-^)LT. M«»Jffl«<BR>2 15, 216 IC}£J£L . »y 

<DXSP»CD^l^-(m<BR>l4'9 0 %<D#/<9-#)£3teX-f ^2 1 3 "WtX 'V <BR>^2 1 4 CD^ffi**r*- 

B 

[ 0 0 3 2 ] 2 1 1 -2 1 4 142 xl 5tX-f ^ ^tf fe<BR>y . ^«x^7tX -f ^ ^ffll^C t A<pJ^ fc£o • 

• X<BR>-f »>^2 13, 214 IC!4itADrveii2 0 9, 2 1 0 *KBR>b ^ S»8t$ ttfc A<3t9r 
«L^T««l* <BR>*L. na5A^)DS2 0 1 IZAA3F tvS^l * S#<BR>gfL fc t(D. XI4. ttSPA*3§2 
0 5 ICA*^ *l43M<BR>%iKS$K»»LtctOWa)L^tL*^aRL T-t4l<BR>-P*L«tttiS*«2 02, • 
00 3 iCttsa-r*. BfllC, 3fe<BR>X^^^2 12. 211 \Zlt* tt-ftL. 1 SfifiCDjWl -§<BR>*<A** tu ' 
■ X-f^2 12, 2 11 $«jy»il%C<BR>t iZcfey-ttL-^tL. 5tADIveP2 0 9, 2 1 0 T? ifcS £<BR>SL 




Tfl-SBtitfDisfe 0 8 . Xli2 0 4 ©^©l^h.ro-^BR^aj^-t &frMR? t tfT' £ 

[ 0 0 3 3 ) 2 1 5, 216 I* EflBWWB'e So y . ^-^<BR>^L fcptfe^<DM^m\ V?2 1 W 

• >£? 4w <BR>t l**y aTI ftfc #11 ^t*-> K BW **1SBL. T5fc<BRXDP N=0008XTXF FR=0001 HE=250 
WI=080 LX=0200 , . „ „ „ . v l i - u 

LY=0300>« 50)£3yK$Eg»- 5(jt(f%L TSO NET 7<BR>U-A£ffll\ * ©B 1 / vf h £g*fr «w <fc 
|Cd;yt:<BR>V h ^y$roMtl£iT5w £ #RI4\ T-H Wu,<BR> Fiber Network Service Survivability. 

Sff^-tTo 8 -cii. e»jaffl«<BR>*DW=^Ta«tt. *higA*«2 o i &^affl«R>'J>- 
www:. 5S^2« iwi4 ic»«**vcas<BR>y. M^apsnoie^yj^-rfw i i ~2 i 4 

[To 3 4^«B*S5 0 T 4 &i> 2° O 8 ©«T «=l***L<BR>^*t«IWt 2 2.2 2 4 i^EJJV 
hfcy. <BR>K?1»J?3»§I2 15. 216 A^Mtt5$ tu&ftB^ 4 ~©<BR>#J^ •*§#( 1 . 3 v ) <t ±if fbfc- 
il . 5(im<BR>ff)^»ft»tr«. tfJWB^MteLTIi. M«p<BR>lB^Mn2 12 1^23 £Mt 
MD M6 9 ^SflKBRH^C £ 6^«TC ifcSo WttPfll ^Mf2 2 1 . 2 2 <BR>3 . «Ml«MK2 2 • 

[ 0 0 3 6 ] SIsiy&fiHt-^ti&SftB 052 O 0 t |5)<BR>^Sfi)c$m , >-&- £ A'"""J ff£T- ao-So ^*i-"6!|y 51 • 

•4. -/ <BR>4l 0 8 Ktnfflffiy -Ft^ UXBR>f 03^77 -f At 4w t A<nISS- 

f 0% 3 7 ] E23 IC» EE 4>-em\^:rvS}tADIV6|}2 <BR>0 9.210 ©?0»;i?SIt. 3 0 0 l43fcADK/g|i 
^<BR>g-T. 3 0 1 l*ifift***tlfc«***A*r**** <BR>fA*iSrfcy, 3 O 6 i 14. 5Kft*«|*l 
fc*H^5-tti<BR>*-r-5)g-S1i-^ai*JSCfc-S>o 3 0 2. 3 0 3 l4£m<B<BR>-5§A;fciSg3_0 I lzA±if *ufc:>t 

*^*Kft*m»»Lr<BR>uair-6»K«#tt*JS6c*4. 304. 3 o 5 i*mk<BK>ts^\pm i 

immt^Xtith. 3 I 4 l*<BR>ttft*ft#NB. 3 0 7 l*aKft$KdSWc. A vVG<BRX Ar rayed- 
jwavegui de gr at i n <BR>g : #]a.l4. K.Okamoto et al., "Fabrication of<BR> unequal channel 
spacing arrayed-waveguidedemu<BR>ltiplexer modules." Electron. Lett.. 1995, vo<BR>l.31. noJ7. pp.1464-1465. 

<t A^BR^trC'fe-5. 3 10. 311 14 Wf 4 X -f f fc<BR>y . 2 "H?- ' 

•>3H*5t7>^ffl^fcy-<BR>h X-f -v^fflL^C i: tfnjf&T'fc-S. 3 12. 313 <BR>I4 A*l<* *l/= &©• 
p-7-^2 «"«L T-^-f-tl-r^<BR>gttB73aS3 0 2. 3 O 3 ^tUtlL . te75£* tl? ir^T <BRXTXF 

FR=0002 HE=250 Wl=080 LX=1100 ^ 

LY=0300>4 3 10. 311 ©^ffl*-T «3fe»tt»C ft*. 3 <BR>0 8 . 3 O 9 fctt-J^JipVfJgMB 
*A*8IB O <BR>4 . }I\S^3 0 5 jb>t, fl>« JfeV -+ 3 1 0 . 3 <BR>1 II frto £fM*£k 

tzi<J>Zmt>-?Zo 3 <BR>0 7 14. Jtt97"73 OB. 3 O 9 A>C ©g* ^&3EL <BR>fc Xft aWtt*^' 
W3fty-+3 10. *y-H3 <BR>1 1 SonttttCLfciJ. of f -&C t l=*y <BR>;R^ 

ro 7 izA±)^^-&s^^ v iesi«)ai<BR>73A^<Dt,roic-r-5*\ Ji^ffi *^,5^^®'=X. <B S^SS5f 

SCi A^«fCfc-6. iSJ. S3 <D«^T?I4. <BR>5fe»ttf|3 12. 313 lC«fcy «ttL T^-2> OT. ^«<BR>te ■ 

[ 0*0*38?*!=? E*©5^Sfet. Ell ©^H9<BR>-5 Sfflt^^WBS ElffiB^CDBiB^^S* . IS Sffl< 

[0 0 T 39] @t 14. Ell <75*v h 9— ? T 3E<1 W<BR>S &±&©tfK4Mt ■ft&U r &>' -K T- ©IW^T.^^ 
¥<BR>-T„ JUTCCT-I4. fc-S^ -KTW»«*b<3te«*=tt<BR>»**iTtey H\2j|g? *>^*^« t-S*™ 

n/®ft(i<BR>-^iz^»$ fcrntz. 3t/^ici4i <BR>-q<D;fifi*<^jr>-r-&. 40 i itmm 

im^t$f5t-r-l)<BR>Ilffljt/<XT-foy. /-K10 6 (V-xy — K : i»5<BR>y -+- -+ 10 5^ 

oSLTV -Kl 0 8 -C«BR>«e*U Al OSES* ffllvClv&. >Jf <BR>l*«ffl* tlTfi&rj, 

BW©*4LfcBW)»*«iy>y<BR>l=at/<^*<ia3E**U C&ffl^^o ^WJ>0 T*l4±T<BR>©y -+ ictSl* 
T> ffi y -+*ANf,iij^Lfc7 l c11^-l4±T<BR> J E-©*^JSjaf i+?.t^l^^«ISSL TfcX . C^.14. <BR>^«'J> 
^-*-eE3 ©3ty-f 3 10. 311 ^ O n t>t<BR>telClS^L T3o< C t lcj:y H3ST' # -5. ^- ^ : "+ 1 <BR> 
0 e t y — K 1 O 5 <DM©*7T -f /<±TI=W5WB*«<BR>«e*L B%©l^ ElfflMflCO ^Ti^f 4. 
-r<BR>^©5®J^/4©-C &/U4 0 1 I4«HI/ 4*10 8 <BR>lc5l]5iL U <JT y I *r. / ~K 1 0 8©- 

Eiiiyjifflii<BR>^Jsg['©*icfe^M : fi^2iis§2 i s tte?hnw*©<BR>*<b*«aaL.. 3t/^4o i ©k§- 

• Fia-r-&('^'r-V<BR>^1 )o . ^ , 

[0040] mmmimtmm^^cDmm^mtii^- ^<BH>t j -ki o 8 -eteitT.-r ^2 1 3 swyifci.* 

«'J<BR»^ 1 0 2 (nSI5A?]aaS2 0 5 ) frh<D3ffi ^iURL <BR>TiU* L, ( ^f? ?2 ) . 41 0 • 

USSTlC«I<BR>y e^S^ivb-v ■£flJMI-^ 1 c( A<SB>S</SB» $fflL^TPt<BR>'g ©$HC o TL^4 t^fS]lCj3£tfc 
t^^vZfZ ) J:-p<BR>ir, Ea*J»SltT«ftgL Tj3< . *JMt -^^14. <BR>tfgc: L, T. 555fe/ -+ . 
%>i*%. mS-UW^kO<BH^^Z.ttimiSt-Q^>h, mi4. SONET©-l2'7 vs^BR)- /\^->h ©cfc^ic 
7U^>if c titct*-vh ©tigc: <BR><l-'tt$8 : £fijy i Icky Hijoj^-C fe-S. m<BR>!4. 7U-£>- 

0$ tLt= t'-v h 5iJ©fitO©8 fc*-7 h ■f5l<BR>ft/ — K *l=fijy ^T. ;^©8 Mv V ©iHS'J^-<BRXDP 
N=0009XTXF FR=0001 HE=250 WI=080 LX=0200 ...... 

LY=0300>l=fljy ST. :*©1 f-v K t«y ^^.MStf- *3!)^L « lKBR>*M;fW ST«._ "£5>f+1 7 h ©t>^ h 9jr 
■ gft»<BR>/£ltil?«Lfc7U-i»«ja*m'«4i: . a»B^3^<<BR>^0«y»X»^^^*-^T* 
^7 1 A<T; * <BR>?>. C ©ii#. fc-S^ — K PbT iKTr -f / <3Wi«JL XL * <BR>? t -MPSS lc« J5T» t -vb 

Po f %^i~l^±^5U%^tzUW>^ J rJ^mi^<BF(>i>t . {*tvZT-\ )T-S -K 1 0 8 A<PSS^BS3I- 
«<BR>t . y 4-1 0 8 t-lifIuU'1 0 2 4«fl)«*(a<BR>i*/<XiBH0»*: Al )*»W«„J: 

5iw^7.-< <br>-v^2 i 3 i*«iy»s.&*L(XT'y^2 ). v-7.y -<BR>K5exicigffljt/^©!St»J : f-t wyg- 

5S*©y-vt-<BR>v ( A<SB>S</SB»S-2iaj-r-5(X : 7 L ->^3 )„ 

[0042]/— K 107 XI4. «HWl*te£56ffl-r*<BR>AJ. ti/ -+*5ST©p< v V ItU ^> 
7*^<BR>/ 4*1 0 6 ^$St-r-l)(7.X-V^4 )„ flJSHHI ^t*<<BR>y 410 6 |Cil«H"ftt . — 
hf?-;©>-vfe<BR>— ✓ Xfe-S>©T'. > 4 1 0 6 T'EE ©3tX-f->^2 1 <BR>2 ICfBMS-f SitX'f ■VTGW t£- 
TC1LW)>9 1 0 1 <BR>l=atffiLTL%fc-affl3t/^4 0 1 (DjUCA #( A 1 i > *?<BF»flW 1 0 2 
(^T-^^5 )„ y 41 0 <BR>7 li'MWr/SM 0 2 ©Al ©^©TtSStHB-rSlS^BRXC^^Tfcb-r. ■ 



WJ. ^mm^ttlJ -K^-t(D*<BR>*jii»^Stt»lcL TfcU. fiO, y — K 1 0 8 !45<BR>ffiW >^ ■ 
P0 2 (DAI 0);Afi$gfi-r4K©^oTlXBR>i)(X-r^^2 )0t\ /-f 1 08 <Dit&4 v¥2 1 <BR>- 
Rl4^ffiU>^1 0 2 frt>(BiR«Al 0)3flcffi^aRai<BR>AL ( ^ifi;fc/<*4 0 2 (DJKfiJc) . «ffi5fc/<X4 0 1 ■ 
7<BR>WStt. ^fiS3t/U4 0 2 Sffll^*Ci:lC«kyi5|l|aFtL<BR>6. 

[ 0 0 4 3 ] ZmtSDHmUlt* 7>TVf2 ^<BR>^2 1 3 0)ffly«M.) (D& ■7>tv73 (7- 7. J — 

h<BR>^tJ^g^(Dy^ir-^$i£di)^^TLTl^<BR>^ (X-x^^2 ) t (X-^^^3 )0>J«FH42re&- 
KBR>Tt:**B3l430Wii$< Sttetft. ^-fe-y 0{3Slc<BR>5-rSB#MA<WBI51ffilR$3Ei2L XUSig£. - 
|^><BR>^-tz-> O3IUiSf75<0"e±f*CZ)BSB#raA^3ffia? *KBR>S 0 

[ o o 4 4 ] Hi:, coy -K Mailt </ ^X(&IKBR>f*Dv^>x^*H-£:*'f «, MtWttRHWi^fc- 

BBA<BR>Tlw(7< ?IKM tbZZt o 

[ 0 0 4 5 ) Hi:, c<Di/— !r>^SS8a-r4f=«c<BR>*y -K *<©KWJW»A^*^**JWa>^a- ! ^< 
BR>-+0)H5lJ£*-r. 6 0 1 l4#ttXfc L J* ^ — K CD$&BR>uSff £&&-?Z>frL U l^j&MZ «fco X*&» 

lt-f<BR>£o £S H-*«»m*Dl»B*Elttt"«l7afc* (Xt^BR^I )i-T4e 6 0 2 l4*ffl#T?fcy. §• 
m^|::|^<BR>7b<£±LXl^d:i^ 60 5 

14. ^«t*"C fey . <BRXTXF FR=0002 HE=250 WI=080 LX=1100 

LY=0300>t«cX^ ^^S*0 l J»5L*C t {Z&lJ^W^? fr*<0i}b<BR>m ^Sll X #£S£i§£fK>< ?2 ) . 

6 0 6 l4<BR>#«E#T*fcy. «8*<*^L tz ft/ 0>V -X S ^ \Z<BF>faVtMm*V i&S&hlXTv 
?3 ). 6 0 3 <BR>l4$MSrt?*y. fftV -+* ^&i£6)tLT#fc ©Jfflffi #*<S<BR>y -K sMA^T*. 6 • 

07 tt^a^xfcy. -te<BR>y -Ka<D*JWyyb-y fc«*. ^CD**ffe<BR>y -f^t^(Xf 
^4 ). 6 0 4 l4»«rtfc<BR>y. S"«Lfc»JfflW-^3b<. ^ -+ # «T<D^-f ^**#<BR>"efc«a*flje* • 

ssb6 0 8 \*zm$T-&v. i«l tz <BR>mm -six ji *it= 5t/ ^ oves\ ^#iit, tts<BR>-r4#/< 
x (D^isai-r i-tny h;l<br>So 

[ 0 0 4 6 ] c©cfc3fc:7n-?-\— h£«v -K l=ai<BR>J!rt" *U<» «fc5^WSEH&)<pJtei:^So 

[ 0 O 4 7 ] &±XI4. T?fc«fflffl3^<X(7)<BR>IWIsl^aiZOl^xa^fc*<. :*SfeSflflWL ■ 

• p<BR>lvW** ifcft^K* ftXl^^lZ^TfiStt— m«S<BR>lC»L . «8fflS£»-3 Tl^4±X<D#/<X ( V 
— X y — <BR>K . tSHK/ -^(DS^oTL^tO^^^ <DKSIfilffi<BR>^!75C <k tfpJfrgxfcSo JUTIwC tUCO 
L^TBSH-r<BR>* 0 ?7 -f /*W -K<B— mi«SA<SS±"f 4£ . »ft^<BR>KJ»»CD3t/^lc|aB*<fiC4C <b • 

<BR>r4»»J>y(Dllffl«*Cj:y*** tlXl^SOX. »<BR>8ICS6^L TLvftL^I4.. ^ 
«'J 14*81^*1X1^ <BR>1\, <fc> X. fflffly ><? <Z>i£&5fat gfaZ WE ^&B<BR>^t 4^»J >2* CiSffl 

3t/»t bc a«sny *§sx*i<BR>tf* sft&ffftc 1 ttit&T -r ^*x nc ;&^#^x<BR>ic£yy ^rt.Hr» 
gre#fc< 3t?-&ct)*< ^«3t/«BR>x^toy at4ct^«i-c*4. «tex. es©i fi<BR>s$s iz*t l • 

t s«By©«H*<«i»T?aDtu<. «jcnjiire&<BR>s 0 

[ 0 0 4 8 ] Ja±. a»J>if1 0 1 CDilffl^^CDPt<BR>l ; lHl^^^11^Xfe^^{Sy >^ 1 025ffl 
t^T<BR>«SIsHSSff5^*. -KflUftl-Ol^TlfiBBL fc<BR>3b<. a»J>yi 0 3 (affl'J^I 0 1 ■ 

-29pj^cDit<BR>^eaa<i:^ffiy>^i o 4 ict^^^ -k ^BR^Effi^^^s^-r^ct A^isgxfe 

^>o fSi. PWIaKI<BR>iM«t. #77 -f /«D«Sj££5tI8L . /^»<BR>*}S«(z<fcy fflffly ><f i 0 • 

PCD^Ji^^TL fcif^<BR>!4. *«jS®S^LTL^O)T*«(Dl«lC«^*fc<BR>to fi*^4 0 2 fffl- 
r-riC?gffl3t/^4 0 1 £&<BR>mLXii&£ ivb&^lZTzlzm^T^ o 

[ o o 4 9 ] mi (DmmnMm&mi^zL t \z&v , ;u<br>-^ ^/^^«iyes.^?T3^< msiafi£fioTi*ft< 

• BR>B#. vXfAiU ±fiG>y<BRXDP N=0010XTXF FR=0001 HE=250 Wl=080 
LX=0200 

LY=0300»^*«j|E-r-5Ci:*«5iSgt?fc«>. X. 1 +1 ^n^^<BR>i/a>a>*5l-*«W**«LTffll^Ti3- 
^«<BR>iWt^LTL^bO)^31fflr*nffl3^^a)*»6*<BR>< tKt^ffit?fe4 8 1 +1 J&ZV 

i4±y^[p]<7)ii<BR>«i:LTSS;u-+icfs^Lfc^&. Ty^fiji*. * *i<BR>i: nt isjt @y <o;u-f imzm- 

TTL^a^b. */«BR>X<Z>iRS*^gSb*i: ft*o WLIi. 1 +1 ^5tX?l4. 1 <BR>OOififit* 141 OCD'J>^ 
%tz l ). 2 -3CD7t/^L A^<BR>fi£-r-5>C t tfT'^fclHUJl 1 CJ^t>r. 1 2 <BR>2 i: / — K 1 1 0 

7 -Kl 1 O 6 ^(D*/^). <BR>2»«jS:$m^C i: |Zj:y , miSEP COckaiC. 1 ;JS<BR>fiT*ft^:4 

OCD^^^^S/S^^C i: ^X^^o H7 IC<BR>S$l^7 0 1-7 0 4 I4;^S*U1 X* &>&lJim%t^7s % <BR>1 
0 1 !4affly>^. 1 0 2 liWJ^JStc 7 0 <BR>1 -7 O 4 G>3ESKfc/*X 4^ tSjEB tt^fli'J • 

igO<BR>1 0 2 "Cfty; -t*L^iK7)Sffl3te«^<Z)fM"e*=&* *LT<BR>L^. mi*. 5Sffl^<^7 O 1 ICfctf • 
!#¥{i5t/^ !4<BR>^iiU 1 0 2 ±t? y — K 1 0 6 -» J -f 1 O 5 <BR>-K 108 W-Kl0 7tL> 
53gS§X;SSAl S»KBR>S C Siffl3fc/<*7 0 2 JZS4"T i^Ojfe/^ I4^«U >^<BR>1 0 2 ±T*y -Kl • 
07 — / — K 1 0 6 -V — K 1 0 5 <BR>-^y -f 1 0 8 i l>5g8SX*;J6S A 1 ^fflL^C i: *<T*<BR>^4<, > — 
K 1 0 6 — J — K 1 0 5 — J — K 1 0 7 (DlE<BR>Pi3-T:!4, ^^%f U<hL TIIIC A 1 ^ffll^^<BR>$ 
ttTt^C t IZtt So CtL&tD^ffi^^l4ait^*<BR>*Xfc*(DX(-SI^(:»LT). ^«»J >^ 1 0 2 
<BR>*<DA1 iL^*flH»tl«ffl*/<X7 0 1. 7 0 2 <D<BR>mX -SC t *<pjfi&£ o Tl^A^T • 

•So PffiBR>|:mts 137 (Da^I4, S»S. 55ffl3t/^7 0 1 -7 <BR>0 4 <DfWC ^ffll'J 1 0 2 (D^WM 
SB-CfcftSiftAl <BR>J^L TL^ld:!:^^ teCD;fiSCD3t/^ t RJ»C? <BR>&So X. ^«iB5 Iti^t ft 

rtvsci: iz*y, fes<BR>y -KPflosmx'SiEiy ©awj>y. siHiy6)5Bffly<BR»^s34ffl^^s- 

>^T*^S(DX. ±yit^ Ty<BR>«^-tH^*l«ffi;i^O^XlcK^4 4 kJW*<fi<BR>< 4Sp 

[ 0 0 50 ] X. BSEfSCDfc^^^-b— 14. <BR>#l^L^J>^*1 JITT ZCDfrX feS(7)T* . SON ■ 

dT <BR>CD4 77 -f /^(DSR^lRiy ><? CDPfg EffiCDSri^aim^ P]<BR>?USCDSgX KS [°3m£fr5 - t *^tgX feS 

[ 0 0 5 1 ] 3L 1+1 7aT<? 2/3>*5tei4, ^ffi<BR>/U|ct«lC^I^i£aiLrL>fc<r)X. KStfSC 

n^BR>i4*«iaaRa)iSffl* c 5ite-e*y. -5-c^ffi5tga)iitL^BR>/U^3f L rc t A^&T*fc*<x$>/W • 

ET^-tz<BR>X) e «ifelt3!i<ia^XBS*%*L fct#lwl4. ffiC7><BR>gffeSCDm^U (O^ i: L T 
<TXF FR=0002 HE=250 WI=080 LX=1100 

LY=0300>[ 00 52 )^ SON ETvAf AX 14 . ^^**fe<BR>fc « -^K4W*5-f X BS»y ^M©' 

a$ <BR>*t^ <i ^<d^<4) ti^mitLx kot ni4\ *brxd« ( m Ktsy *> * x *m • 

7t*<pri6-e*o<BR>fc. tCW, 5fc*£«v*T-ATI4. tc ^ ^ -K HS<BR>X i&T «S0)*aKfT5 ^* 

*<fey. 3^^$*fefct<BR><o(D^(Z)eaco^xffa^^rsoi4Birefcs. <BRMfc>x. • 
a@**/^m<axBsisia$t7<BR>5«*^«a. K^^sstfli-rsctA^x^ftox. £<BR>y$a£#fc&c 



[ O 0 5 3 ] X. Ij|£©SON ET->7.^AT*I*5 0 M!BR>b /s L 5g?Ji^*i 

br>k ©**><* rost/u outs @«©7c ? *©«y <BR>»*«txa. tf *< :Jk&#*&2£ rt'^v. 
[0055] roSIgo»Sllc s 3UTlKBB-r<BR>*. mi ©JE«H>#IS]?tt4 77 0>*«» p 

/<y <br>t- a«iau ©y t sen ©y 1 <B ^~il2? 4*^M-t£, 

#. M'J^t^BR^. A1 , A2 £JjU3;fc/^.©Jfc^ A3, X4&?mB9»fa&tott\ r »)£X&.l5- 

• tP/^Sox i , <br> a 2 *ifc m mp ^ i=* tet *?fo«^|M^ B A : 

iioT'lJ "* * /<y >y t <BR><k a<pj^t- fc*>. «@y y >? © a i . A2 »«*bbr>i ©■ 

^ffly>^"i o 1 izfctsESti-. stay ij>^©a<br>3 . A4 <d*»)>* 1 o 2 * .ski <b 

:**WiKBR>*. ./ -K«jaittBfli#/<*l=Al . A2 f J|L>TJa<BR>y . t^^^i^L i^K^ 
7T. HE ©<BR>4 7t -fAOV -+*««l=ib<T. mi***-f <BR>1 2 CDtb^jiasfc 5feA D M$2 0 9 © 

fBJlC. AA$*Lfc*<BR><DPN=0011><TXFFR=0001 HE=250Vfl=080LX=0200 ^ BB1 _ 
LY=0300>1l^Al lc£&-f •&;&£££SS£*iM. . ifcX-f -^<BR>2 1 2 ©H3:*)3£h *AD |v®2 1 O ©HI-- 

k Y A??l felBR>im Mas i^*«SmUS*& . * «g« 11 «a d M2 : o 

1 O ©Fell-. A**<BR>*tfc5tft^A4 »=^»t^^l^^Jl^^i>^i< B ^f^*vlf x ^fg 
«=L "CIS. *li h *V *-^BR>F tffl^-fi «R« *=*f L wmSte ^<BR>£mvCP.Irg 

[oo56iK <Dsej6P!>»ffl*fflt^ci i=*y. m< BR>1 ^'^j^L^S&^SF-!**,* ^JiL^' 

h <0«tKBR>-C*»«« i: 5L Tt2 77 >T /^'J>7 <BR>L jWUfiTC'^JS lM§ftl=«l=x4*4***< • 

*o*o t 5 L 7 , ] < IE^Sd^t?!*. Bffi»«u*©»<Bi»ft*»»BB a>y 

r^t«»Broi*«T! t*<^e * mm \z*t m? -s^-. ■ sea* <BR>fc»a*ffli^= 4**y t Sft*4<fc« • 

«BR>o>«n£: wi=. 277-f /<y>^©«fiTf*y . mi <BR>©y>^ t m2 © y>^i*|i^@y i r ^dH^f 
en-r<BR>4o mi ©y>y©siffl«^*ear6jKSfci-T:A<BR>i . A2 ^gt> : -Jt<D=f»mtLx, »• 

P©y ©<BR>;«fi A 1 ©Jgfflit/^ L TS2 ©'J Is? 2** ^"li £*2xSi ?f f*f 

4 £ffilv ^ ©^flBHBt U <BR>T, m2 ©'J >-7 ©iftfi A3 ©51ffl%^ |r | !,L - T ^ 1 u- <Bf l >< 5,V D <^ ^ 3 ^.T 
m2 ©y>y©»fiA4 ©afflft/»<BR>l=«LT*1 ©y>^©A4 *»L^*, . £®f2i=2 , 7<B £ 7 ^(m J ' 

3 ©<BR>*»0»»*lt^i: ilffijte/^ \zm*>X*t. ^«6<BR><TXF FR=0002 HE=250 WI=080 LX=1100 

ly=o3oo>/ ^ \zmi*>s& t><m-r- fc-sfc sum <^s*5«<g}?>!:^7 , «„ ^-^^ ^ 

[ 0 O 6 0 ] 13 ©SltBD^B^m^j: - ;fifi^^lS<BR>AC ; FMI-'if WttKI*. m2 ©%tBD«ffi-C • 

foWil^wSSBSSItt. Tr-f /OW«XBR>««=oivr«)|iLfc^ /-fK8^fe©B8©- 

[ 0 0 .6 Is £ I »W©^^-C I* iS<5UDlttfe <BR>L H j^SMW^^**^ J^?." 

I 1 4C t ^R>VWc ASE ( g^«t*pt$t#) i <t ^c©tt^<BR>*©g,C t l=*y 3feDS/N £*©5C • 

e-v<BR>^3 ©Bi«c*<A*i»*5o-C4.«6WI*30«»< StBUtt<BR>-C£4. . » 

[ 0 0 6 4 ] 4ftm©StBD»ffi-C». -f (D¥]|KBR>t L J® I: ^ 1^^^ ^'zt 

iS#6 <BR>0 7 t^Ut^t WCL fct©<t . »ifi6 0 4 t tUc<BR><^»T 4338$ 6 0 8 t^Ut^irW- 
L ;<B»tffl^.Tt(»ft««*6 0 2 5B=5MdtB 0 <BR>4 £}g«Er 4^50 ttMDIiSI* 

•2 {i<BR>L ^ ^ -J1f*Wj: t J=y jfcflt ^©<BRXS^gHA<^ < T^tXDT? . y>f « • 

) . X. jfe©<BR»<X l*2 . 5Gb/s <om fcl p Gb /s <BR>©JWB fc57 . -* 

©5fe/ «X *4©T? 2 5 <BR>Gb /s ©it/ ttilOGb/s 0)%> ^ tfiB&L t: L <BR>fc V 7. t AlC^^ 

[ 0 0 6 6 ] <*M©StSD«B-ett. XT<BR>AI=JSl^Tjfe/<^*fflL^»Etl=Ol%T l JiBBLfc4<, ■ 

<BR>T IVTOV P(Vi rtual Pat h)WC(Vi <BRXDP N=0012XTXF FR=0001 HE=250 WI=080 LX=0200 



LY=0300>r t u a I 

Channel ) ICfcfL Xt. U *V <BR>h 9->7 X* fcftlS . A<3£fB*J1&X £ I* gBJl<BR>X 

B 

[0 0 6 7 ] ^BJ<7)HJSD^®T*I*. 5tADIv6i5COffi<BR>Jti: L xm <Defc5 tt ffi^ffll^fc A<* HB <D«fiL ID 

<br>9 a>«rt*ffli^4c £ A*Dji&xfc£o _ _ _ , ^ 

[ 0 0 6 8 ] ® It © T'7jk£ t&ftf£0)1&<Dmtm<BR>£Stt<DV$>V+ «JSifcfi £ S#8f§S3 14tiS- 
4^<BR>S^;JS§g3 0 7 (DWJIC2 x2 t&3fcX * 'V ^£ffi\L . }P3R>A<1 5fflt« *B*4«MHy 8* • 

im4l^L<BR>fc ; tCDT*fe^e B3(0«JSXI4. «(C»JSHt^-tb*«flc<BR>3te(B *iXl*fc A<* C 

tl42 X2 3tX-f<BR>^^<t L T^ v I2SRS(^l^^XhiS^ffl^TlXBR>^t>^l*. 2 x2;fcWy^££ 

[ 0 0 6 9 ] m 14. m VtfZ tUbffi&Oi&<0mMKBR>$m&t>O'Z& 1 )* ;ftfi£a#Hl^ttia<DI*3--8iJ£- 

g<BR>^^m^;fi^^ffi^L . ifecD^K»8t«^a3*aftcBR>^TE»rst(D-eag>«) 0 c*i£>i±. #gt*m<o 

Brf^<BR>^yf§*£C£ I4X£fcl^A<. CD*ADIvailCJiffl<BR>-r«>C £ ICcty^B-flCDWSlHJffilM^Td • 
7£ A<pjB6<BR>Xfc£> 0 

[ 0 0 7 0 ] * ©fft©«j«-¥>. c*i&(D«^^b^(7)«<BR>flt$fflL^x4,. >M*i<Ai)S*u 

L <BR>fcta>0>-«i£tti*L % -£ii££S§§CA2lL . X. *<BR>fi«IZJi\«-^A*$ 
Xfc*l<BR>lS. ^BJjA<fflfflpI*Bfc:: £ l4gBJ!X&£o 

[ 0 O 7 1 ] ^BJJtDHJBDMgXI*. . <BR>5 /i m^CD^CD^M ^ Miffli^lCI . 3/im 

^ 0XBR>SM CO^f A<* «JfflHi^^»«<BR>T**tOT?fctUi. C*l&<D»ft£ffll*4 

lcRg££ *KBR>*t<DT?ttL^ £ \t£WXfoZ> 0 

[ 0 0 7 2 ] %§£B£(Dmi&DrMX<\t. fiby -K -^CDM<BR>9«1 ^<Dl5£r £>^3t£ L X"7U- »■ 

• BRXD8 tVM:J!5fe> -K*. *(D8 t*^ h lC3fe/<X (DBS<BR>giJ^ #<D1 M^ttU «*«#a>*«I« 
^Xfc<BR>A< % C *l£ EH X«£< Xt, /^a)PSSEffiO)®^<V<BR>— H-MzfEhrfxl*. t?<D£5t£\£yb ' 
7fijy^X»<BR>X*t,fil\ X. fc^/Mc«8£ffly£X5&^lB< * <BR»vb-5 tilpJai«$ffll^ttpr- 
¥Xfc&<> A<r^<BR>h ail^U—A- 'Jb- ATIV&ffiL^c®<M$-ffiLKBR>*C(h toJ^Xfe^o 

[ 0 0 7 3 ] ^B^tDHtSO^SIX'14. ftJWI-^$S£<BR>^f2: L X. £it -^£ Sfc &;&S(Z);te{H ^mi^tz A< 

. <BR>^fi#tS"ja)**^fflt^ifc5ii±»< . »jwwKBS<BR>x*#*a*Tfe*ui<5i^t > affl-e#*ct i4g 

BJ§Xfc<BR>-g> 0 WLtf. JBHMt**\. +K?*V'J7£;fclf ^cSg<BR>L X<S£-r ffiL^X*J»lffi«*y -K ■ 

*x *>y B?y <br>l y . nssmsffii^Tflmt «w £*ro x<br>*,3^ asbjbx ^ *c £ ^ & a^x 

<TXF FR=0002 HE=250 Wl=080 LX=1100 

LY=0300>[ 0 0 7 4 ] StSfcBJJ (D56JSDJ&HSX I*. BSS Is]fflarf*BB<BR>Jft(D^o AM+£ L X. -K «Htt ^<0® 
SSIfflfc lKBR>5**£J8l*fc*<* ffiy -K A^ticD^ h 9^7 fi&SAKBR^CBteSafci (z^o XPSS [eHSMI^- 
JjfeLXt. ^»<BR>eB*<3E»SI< SIJSe#*C £ tteB&^Xfc*. fflRtf, <BR>3fc/<X(»«: Al )£*$ffir<i>- 
m-K (Dffiiao^ -K <BR>X , Al (D»fi(D3t/^ CD^^^L X^ *U**S«/ <BR>-f* iciitt "T^C t ICJ:^ • 

hPSg[E]^IIW^^£c"r^<BR>^ffil^xt. 3^b^i4s:k«< usse^^o 

[ 0 0 7 5 ] ^aEB^«fiJcXI4. WS(7)fiZoXL^L^BR>^ ^WJ >^ !4±X03fe(i -§*aiaF ■t^^ttJKz- 
>S!<BR>L TL^A<, C COISS^^S/ — K A^<D^-T ^^S*<BR>^^-fe— £/ (DSiflBScffp - ^ l^cfco X^^£- 
t*^Bffl<BR>pI«gXfc«>C i: ttSIBX&io <ML . C(D»a*ffll^<BR>i: , ^ >f ^ ^ -fe -V *^«L ■ 

hA>&*ir-h <D<BR>tJ3Lj H*.£fr5 CDX . Pt^ Ett^fffl A«< ^ ^>±i^t fe<BR>* 0 

[ 0 0 7 6 ] *»M0)SElSO?BfflXli, J -KfHC0afll<BR>*4<±y»lRli: Ty ^fS]X >4 ^ li^l^O L^XI^ • 

*fc<BR>*<. > H^rwcDa«*^Jiy^iP3tTy^xif»»tt<BR>«^(m[4. Ty^^am <^^l a^l^ 

[ 0 0 7 7 ] i*eH0[)SgJ6D^SlXI4, 1 OCD'J>^ V<BR>X^AX 1 OCDPtS IslffiA5C4fflL^^»C(COl^XBi- 
t<BR>Ltz^ 3^B^«fiR % ^atfigROI +1 ^P^^ va<BR>>^5C^O»=^ffl^^trti-XtS3lg^ffixab 

«BR>^I^. iftftSlc. Al . A2 1*1 4-1 ^ICc):*PtgIs]<BR>m^t. A3, A 4 £ :*#£BJj |C^*|E^ E3 
«lwJBi^<BR>i*X&ft 0 X. ifc-TL 4,51^^ ^<D{S$a)|B]*i: 5£<BR>^[zi2°rr *^^l*^ l\ 

-KFax5gWJ<BR»^IC(D^PSSA<a±L X*«'J>^tt**Xfc*«^<BR>ld:. ?»J>^±-Cftfifr 

mcjaHB8£fijyax*^<BR>t . -tcoas. ^-r->^s«>^-te-vi4. feiuy. &<BR>isiyM^3aisci: 

[ 0 0 7 8 ] *«?H<DSI18D^S8XI4. V&^VTZ 1 <BR>1 -2 1 4 t LT(8tlS3^-f '^W:^ ^ 

□x<BR>h-^ ^bPx^ttteSKfc-raw-r ^^xfctu*. a<BR>s^?jbs^ffii^=3tx-<^^^ ttjfe*- 

• /\SfflL^fc<BR>*X-f *SH**7>^*ffll^fc*y-+- ^-f <BR>!y^lzJ:-3T4i«6W ttSS^I ffiXfe 
*p 

[ 0 0 7 9 ] $§tW<D^m>rMX'\Z. 1 <BR>1 -214iL XX* ^+a>fc4*I»£aS»* 

St <BR>ffiO)«l»IZl4«#A < »i2* *tfSl*3feX-f ^^SfflL^fc<BR>A^ mii^'>^C7)»lSWJI^S{*y-+ 
X-f ^^<BR>^!S«EL fc«fiE<0»IE»RlSCDX-f v;i^+^x<BR>h pTffittX* 'y^) $m>tt, ^U^^r-V 
Xh««E£<BR>y-Hz<fcyK»W*lli. ^B^A^SfflX^^Z t l*e<BR>?BXfe4 0 

[ 0 O 8 0 ] JgtBMCOmtSDrMX It. 3&s<<V=5-Z 1 <BR>1 -2 1 4 £ L X2 *1 <Z>5tX-< ^ ^fflL^fc 
2 x<BRXDP N=0013XTXF FR=0001 HE=250 Wl=080 LX=0200 

LY=0300>1 X* 7fti4 5^ X\ fflfiltOX* •v5 L Xt^aB - 8<BR>A^SfflpJfifeXfe*o «R.tf. 3feX*^^2 
12ilt2 <BR>x2 X-f^fSilfflLT»l8A»«2 0 7 A<}£^$ tut <BR>1^ -< ^ ^CDA^lfflC. ^iffiCD 
>$S£ffi<BR>a-f A^teXfcSo ^CDife. 3tX*^« 1 3 £ <BR>L X»IS8RM2 x2 X- 

cv**jbi\ atx-f ^^(Da<BR>a)jjK)-^»«aiASte o 2 icis^l . -«<BR>Kt«saic»«L • 

F««-e*Kar6<fe5lcL X^^<BR>B^A<XSt^< HJ&?#*C <fc !4IB&A^fc*. 

[ 0 0 8 1 ] 2Hiffli]£«iyeS.4l X2 *X-f ^^2 I <BR>1 ,212 tLtfflL>4«iS8l®Dj&-f7^- 

^x<br>(4 . * ^ ^oawii:^ 3ic*it AKBR>a* & L^ffly as. *x * ^ ^) * jstt-r * 
«jsEicj:<BR>y»aRiffixft4. ^cDife. ^^^^ v^<D-?5<n<Bn>&ftmz\*%>f-h *i 

. fife^di* dSCBR>lCl4*y -h X * ^A<}g^^ ti/dT L^fllrttfflL^ftC £ <BR>t PltEX fc^o *flfcl 
5^^X*^^A<JS<BR>a*4xXl^^(D3^*^^ai*^}S^ SBfflUXBR^ IZI4. ^-iA^f^f 

tftmz *txt^L>^03tx<BR>-< ^^uj*«e»«-r*u<fti^. a«i4, ^flpj>^iz<BR>«-s*sss* «lv 

K^A<fc*(DX. ^Ar-fX-f ^^<BR>}SfltL . O n /Of f *T 6i&5A<fc-&A<. IBfflU lz<BR>l43fe«^A<- 
VttttLXt. «»/ -K<D3feX*^^2 1 <BR>3 , 2 1 4 (Z*y. &m i J>?+ *«'J «bAV0<BR>3fcffl 

[ 0 0 8 2 ] X. 31^11 ^iD^W^CrgiS^ ^CS'J <BR»^ ^ n v X ^f^CDii^, ^£ 
'J <BR»^±XlC-K)ya^*- £ ^ BltEIZ-rifc ^Cl4(n -KBR>1 ) X1 (OtftT.^ *^SJBl>4j&»><fcft. - CO- 
ft <BR>X * ^ ?Hb L tz —US Wte m x n X * ? ^*ffl<BR>l^Tt3|«8B A^Sffl RfttX fc^C £ 14 §B^ • 




[ 0 0 8 3 ] mvHDmwiimvit* ami. ^ti B - | KBR><D7.^-vj i <t ur^-r-v^ i i -214 jem* 

fc<BR>A<. ZZX7.J (D**tt«#ttai*<BR>S||^ttA*«|C»«U . # 

lc£&L fc<BR>i£lc^©7.-i' -v^l^y^a-r^ va^ffic i: lc<BR><}:o Tt^BJA^t6C'$-5w t I4S- 

ioo84]5. mat Lxi*. sww=«KBR>y ©* -r *t» t . jtomm&t&j* 

^ < b r> Bttm$ mxmL fctrosHayfta.-s^SL©*'' ?*-c<br>4>. atm*-< ^©j^ic-fejuic.fcyji.ii.- 

*fca*0<BR>^a>£«jye*.4ATM*.'f v*T?4>. ^«I439»<BR>*< * 
[ 0 0 8 5 ] 4ftH©£tSD*?tt-t*l4. jfe« ^ISJM><BR>fc «=1 O jj O Mm©^^7|ffll^ A ( . 

^BR>u*;i4Mt*<raofcif*ii*. %>*n-m$u ^Hd4<BR>4*iriBffi*ji ; 64,©-cft u^. t it ew-cfc*. 

[ 0 0 8 6 ] ^IB(7>Sli8D^1gT'l4. 4 ./ -f . 2 ;&<BR>*©y>7 ©i§£l~-7lvt&rtB.EL fc A<. J -+ ». • 
g £<BR>£S&A<C tlian ©vX^AT- 4,«BW*«ffl-C*ftC <BRXTXF FR=0002 HE=250 WI=080 LX=1100 

ro<BR>}i\»gtA^pj f£t? & t^fit-e t *&h tmrnx* * 1 <br>i4bj e> a^ fcf>. . 
s. aM^<BR>a*>XTAic4ftwsa»r*i=i4. #77 '^w^BR^jWafcMa^ -f />» iLjai^ 

. %?? 4 /<»IC<BR>«fcyy -KJ'J>y K4tiv lc««L . ;fc77 -T yWI=<BR>*y«ja* *i*'J>2 fl -3© 
"J>yiL TJR? C t lZ<BR>cty . «tBH*«ffl-C**. mi4. 77-f/« ©y ><BR>7 A<4 -OJS **tf4\ K 
1 ©£SJSDff2g£ Pl«cKS!5]tE<BR>$ff5Ci: A<5JfigT*fcy, 77 -f /\'i*©y >7 A<2 0-C<BR>3oW4 . ^2 • 

[ 0 0 9 0 ] *KQFl©£fflD«ffi£ L "C. 277-f /<©<BR>*&. 4 ?2LiJ ^^J^.k^i J^4V~l^i ' 

p*roit<BR>-¥>L . mm mm- ~~ "~ ' -■- - - ■* -- — 

B^A^SfflT'#<BR>-5„ X. Ib2 

O. 4 77 -f ICt^<BR>BjmiSfflpJf£T-&-&. , ^ _ A , , , ... 

•£„ C <BR>©&ffi£fflL>-&<!: . 4^SB<)^I4, mB^©HJSDSE^-e<BR>l5ffiflL fc'J>7 ©mtyj^fc l*:*tt©y • 
i*0£M.>T<BR>:^BJ3©®JSA<Rjfjfc-C-fc$. , , , Lll ^ . , , , . „ . 

[ 0 0 9 2 ] ■1@&&<I>'9m»W&X- 14, Sfffl/ -KT-<BR>I4. ?ftflWi:j: Sfi^ *'J ■ 
>jy <BR>H;t fc „ L A^U . PHI A<**-r -St P» a>f££L fc 7?CD<BR>j , c1g -^*<§Hm All/ -+ t-AJ* " 

>"io-c^-i><BR>roT'(v-7.y -K-ciaaBi=«^*3aiir**5i=«i<BR>y»s.TL%«)) . «■«/ -+"^i4» • 
P L^f*,p 3 ©yi/'5'*^<BR>gKi-r-s>^JSJW--&!e;^i4^< . 3teb'>^ j 5SfflL^c<BR>t i=*y^B^$3tw*< • 

$J6C'#-i)o «fc>T. ^SEIB<BR>©ig^*©S3?i^iao««: L T. Ar?-^ SL -&^<BR><DP N=0014XTXF 
FR=0001 HE=245 W!=080 LX=0200 _ . , L _ . , „ . _ lH . 

LY=0300>^p^l 7*7 (D&^Uti V 7*7 S*. ^6B^ (DSJSDJfJ<BR>SI T' USE L itX *f 'V ^©<fc^ «J l J g^. 

fooVl'Y^SSSw&B-ett. jfifi^SS. »<BR>**a»MBfc'LTAWG*fflU>fc*<. E»rjg«ffll^ 
<BR>fc4,CD^ 77 -f ^7^7* • VKs-f* >7" (77 <BR>-< J <0i <P\zmMm^Wz -&T7-T iU*S«WIL • 
Xt<BR>CD) ^ffl^^hrti-fctCDSf. ;«^$^SL fc U : &3i&S.<BR>$mt -Stafil^^Otro^fflt^W*. ^EB^A< 
^Bf < <BR>SltfeC #-&Ztl4SBJ-Cfo^> 0 

[ 0 0 9 4 ] 2^B^roHtSD^H-C'li. 3tt^SH^3tii<BR><l^ -+* ^SslKflCffl^TL^ t^<, **l*m^fc 

[ 0 0 9 5 ] ^BJCOHtSDJt^-eii. ittl '^•m^la <BR>^-^»f ^ frf < . it©| f SjI • 

•f <BR>-&5feiHI h 7—7 I^OOTlJiBJL fc*<. j^PT- m^<BR>1S -^r^^L TSlX jfefe ^-Wfct ^^SA<- 
}A$ nT<BR>L>T4,^B^*<35:|it«< USSC't-SZ t teSWT'foZ,. <BR>Z (D^oU MihZ t lz£V >J >• 

I 0 : 0 S ?6 b ]' b S l § ^imftm V 14 . jfe/ U «!: L Ti^<BR>=PT* CD» lyb Ot: MMz t\ ') 

[<BR>7 rplC;^S^}ft§g^}i\L . j^PT* SRfi^**^ $ ^LT<BR>L^4.©$-jfe/^ t L TfR-oTt. ^B^A<35:IS 

W< SKBR>«kI AT L TI4. 3t«<3«-fi«tt*fl<BR>l=SE»L T^6Bffl^*©ij£»*fflL}- 

mzfimm-<BR>&&?z>i53i. «s*j»scn. fflstuntw. Bst3Eia<BR>^fflt^3S3W. thtj.ii; 
jSE»*»ai*<BR>fflt^c t i=j:y. *flwt/^«*< toy arse ^g^i^yjjwv^^©* 

1*0 o't* 0 ] *#&SB<7>5StSDMST' 14. ^WJ >7*T- li<BR>|ifW ©JHC 7 TL^j: LNB#lZjt^<53IL TL^«C fc *< 
. <BR> ; 7WJ >7* ^ fflL^; {S^^lcPfS A<^±L TL^j: t^<BR>{f Igf W=. PSg ©g- 7 Tltf* L\B#jct 
3 1 ai-^<BR>3F l -r73;i$fflL^TtmBJliilfflpJtfe-r'fo*o mi4. <BR>*«y>^£JBJttM=£T©*«|/<*f • 
¥^-T-5cfc5 lc<BR>EM^ •&T^t!l3 l 6/^©M?^Jllse<|c=}7^. Htj ^«KBR>tliL fc y . «jy Bal^^t-^S 

gif-r-si:. M*s<BR>©fc«ro ; 7^us«ja-r4c t ^-wjc. msm§.o<BR>tztfiD : f'm^^ffi^ms^-r- 
i^o^Q8^ l ^BMhmtsorMx- 1* . s@y frsisiy <BR>©siffl/^7. 1^*1^1 ^©int ©ets ic^j-r -&ps- 

QHKBR^lCOlNTlStBjjL fc *<. fiEy ©iHI <t 2El°]y ©Jilt ©<BR>H73©Pf^ A<|5)B#I-Sez: 7 Tt..^»W©- 
[H^ ^ -5<BR> *^ r- fc-S. 

<TXF FR=0002 HE=065 Wl=080 LX=1 100 LY=0300>[ 0 0 9 9 ] 

[ mHOVMl *&Vl%mmtZ>U ?>I4. Jlr^/<y^ <BR>x^ ->^$-^t?»^< KSI°Hg$^?.Tt^©-C. jfe- 
M<BR>^<D«aS*8Blte'J^<r'&Ci:*«?rteT?fcft. «fc><BR>T. 3WD**fii3l?I«KE!atti<£*oTtJ>tt. ;U 
-7*<BR>/^-7$^T5v^7Aci:y t*£U£&(D>)>7ZW i f8.<BR>-?&Zt A^tfeT' fc-S. X. 1 +1 ^Df^ 

va >© j:<br>-? ic^flutai^iMrL rmvefc-ar. ^wmzm<BR>L xiwv tttttwt>ix om- 

• X< ?&Z <t<BR>A^I^-p$>-5. fi^T. /U©HX§?J)Si:«t^y>7 ^BR^W^WftetelfoISS 
B£S*Ufcy^7"v7.<BR>7A$^JgTt, S(l*vh9-7^<53 7.hl^g^T'<BR>$-*. 



</SDOXSDO EDJXTXF FR=0003 HE=175 WI=080 LX=1100 LY=0950>[ (Dffi&tii fjffiJJ ] 

i m ] m x-mi^frb^wmmm -^3SB£*-f <BR>^n^ mtimQ&z> 0 

[ m ] Si ro^^^T'ffll^tb&PSS El£SM^<BR>fft^-t£l J 4^T'(D7Q-ft4-(:^c 

[ 117 ] mi <Dg^^T*m^;h^vX^A(0^ 
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4 o i mmtete 

4 0 2 ^{ijbfc^X 
10 2 1 3Egfflft/*X 
1 0 2 2 ^ilifc/'U 

1121 mmtfo^ 

112 2 

</SDOXSDO DRJXDP N=0015XTXF FR=0001 HE=005 WI=01 3 LX=0550 LY=0350>[ 01 ] 
<EMI 1D=000003 HE=072 WI=080 LX=0220 LY=0450XTXF FR=0002 HE=005 WI=013 LX=1400 LY=0350>[ ] 
<EMI ID=000004 HE=064 WI=080 LX=1070 LY=0450XTXF FR=0003 HE=005 WI=013 LX=0550 LY=1250>[ 03 ] 
<EMI ID=000005 HE=043 WI=080 LX=0220 LY=1350XTXF FR=0004 HE=005 WI=013 LX=0830 LY=1850>[ 0* ] 
<EMI ID=000006 HE=081 WI=132 LX=0240 LY=1950XTXF FR=0005 HE=005 WI=013 LX=1400 LY=1160>[ m ] 
<EMI ID=000010 HE=047 WI=080 LX=1070 LY=1260XDP N=0016XTXF FR=0001 HE=005 WI=013 LX=0980 
LY=0350>[ m ] 

<EM1 1D=000007 HE=081 Wl=130 LX=0400 LY=0450XTXF FR=0002 HE=005 WI=013 LX=0980 LY=1330>[ m 3 
<EM1 1D=000008 HE=132 WI=130 LX=0400 LY=1430XDP N=0017XTXF FR=0001 HE=005 WI=013 LX=0540 
LY=0350>[ 07 ] 

<EMI ID=000009 HE=072 Wl=078 LX=0220 LY=0450XTXF FR=0002 HE=005 WI=013 LX=1370 LY=0350>[ H& ] 
<EMI iD=00001 1 HE=043 WI=080 LX=1040 LY=0450XTXF FR=0003 HE=005 WI=016 LX=0540 LY=1220>[ 01 O ] 
<EMI 1D=000012 HE=072 Wl=080 LX=0220 LY=1320XTXF FR=0004 HE=005 WI=016 LX=1390 LY=0930>[ 01 1 ] 
<EMI 10=000013 HE=077 WI=080 LX=1070 LY=1030X/SDO> 



